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(54) Display lamp 

(57) A display lamp (2) in which the front face (2c) of 
a non-display portion (2a) is surrounded by a globe (5; 
5A) serving as a display portion and in which a light 
source (4) is disposed inside of the space defined by the 
globe (5; 5A) and the non-display portion (2a). The light 
source (4) comprises jfc least a pair of left and' right 
LEDs (42, 43) disposed at two sides which sandwich 
the transverse center of the front face (2c) of the non- 
display portion (2a). The LEDs (42, 43) respectively irra- 



diate lights to those zones (52, 53) of the globe (5; 5A) 
which are located on the opposite sides with respect to 
the LEDs (42, 43) on the basis of the transverse center 
of the globe (5, 5A). Preferably, the pair of LEDs (42, 43) 
comprise a pair of leftr and right-side end LEDs (42, 43) 
disposed at the left- and right-side ends or their vicini- 
ties of the front face (2c) of the non-display portion (2a). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a display 
lamp using LEDs as a light source and arranged to dif- 
fuse and emit lights efficiently from the inside of a globe 
serving as a display portion. 

Description of Related Art 

[0002] As a display lamp such as a signal informing 
display lamp or the like, a display lamp using LEDs as a 
light source is conventionally widely used at a factory 
production line, a variety of entrances and exits for 
which attention should be called, a construction site or 
the like. Such a display lamp does not require frequent 
change of a bulb as done with a conventional incandes- 
cent lamp source, and is resistant against external fac- 
tors such as vibration and the like. 
[0003] As an example of the display lamp of this 
type, there is a display lamp having a display portion to 
be installed on a wall face and arranged to emit light for- 
ward or obliquely forward of the wall face. 
[0004] For example, in a display lamp 90 shown in 
Fig. 1 3, a globe 92 having an arcuate section covers the 
front of a flat-type rear plate 91 of a case to be attached 
onto a wall face. A plurality of LEDs 94 are arranged on 
a substrate 93 attached, in parallel, to the rear plate 91 . 
Each of the LEDs 94 irradiates light toward the zone just 
in front of the globe 92 

[0005] On the other hand, a display lamp 90 shown 
in Fig. 1 4 uses a substrate 93 made in the form of a 
curve similar to that of a globe 92. Each of LEDs 94 irra- 
diates light radially in the normal-line direction of the 
globe 92, i.e., toward the zone in close vicinity to the 
globe 92. 

[0006] The display lamp 90 in each of Figs. 13 and 
14 has a short distance between each LED 94 and the 
zone to be irradiated of the globe 92 (equivalent to the 
optical path length between the light emission of each 
LED 94 and the light irradiation onto the globe 92). Par- 
ticularly, in the arrangement in Fig. 14, the distance 
between the substrate 93 and the globe 92 is short and 
the optical path length above-mentioned is therefore 
particularly short. 

[0007] When the optical path length is short, the 
light from each LED 94 cannot sufficiently be diffused 
before the light reaches the globe 92. This narrows that 
zone of the globe 92 to be illuminated by each LED 94. 
Accordingly, to irradiate light to the globe 92 in its 
entirely to improve the visibility, it is required to use a 
number of LEDs 94. 



SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to pro- 
vide a display lamp arranged to efficiently utilize the 

5 lights from LEDs, enabling the number of the LEDs to 
be reduced, yet assuring the visibility. 
[0009] The present invention provides a display 
lamp in which the front face of a plane non-display por- 
tion is surrounded by a globe, as a display portion, ver- 

io tically extending and having an arcuate cross section or 
a polygonal cross section when combined with the non- 
display portion, and in which a light source is disposed 
inside of the space defined by the globe and the non- 
display portion. In the display lamp according to the 

15 present invention, the light source comprises at least a 
pair of left and right LEDs disposed at both sides which 
sandwich the transverse center of the front face of the 
non-display portion. These LEDs respectively irradiate 
lights to those zones of the globe which are located in 

20 the opposite sides with respect to the LEDs on the basis 
of the transverse center of the globe. 
[0010] According to the arrangement above-men- 
tioned, for example the LED disposed at the left side 
irradiates light toward the zone at the right side of the 

25 globe. Accordingly, a long distance can readily be 
assured as the distance required for light diffusion. This 
results in expansion of the area of the globe zone to be 
irradiated by the light from each LED. It is therefore pos- 
sible to illuminate the whole globe with the number of 

30 LEDs reduced. 

[001 1 ] The at least a pair of left and right LEDs may 
comprise a pair of left- and right-side end LEDs dis- 
posed at the left and right ends or their vicinities of the 
front face of the non-display portion. Preferably, the pair 

35 of left- and right-side end LEDs respectively irradiate 
lights to those parts of the globe which are respectively 
opposite to the right- and left-side end LEDs as sepa- 
rated from each other with the largest distance provided 
therebetween. According to the arrangement above- 

40 mentioned, the distance required for diffusion of the 
light from each end LED can securely be maximized. 
[0012] Preferably, the light source comprises a 
center LED which is disposed at the transverse center 
of the non-display portion and which irradiates light to 

45 the transverse center and its vicinity of the globe. 

[0013] The lights from the end LEDs are generally 
directed to the peripheral edge parts of the globe. 
Accordingly, there are instances where the amount of 
light to be irradiated to the globe center is insufficient. In 

so this connection, when the center LED is disposed, the 
light can sufficiently be irradiated to the center and its 
vicinity of the globe. 

[0014] Instead of the center LED, or in addition to 
the center LED, there may be disposed reflection 
55 means for reflecting portions of the lights from the pair 
of left and right LEDs to the transverse center and its 
vicinity of the globe. According to the arrangement 
above-mentioned, the reflection means can sufficiently 
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irradiate such light portions to the transverse center and 
its vicinity of the globe. When the reflection means is 
disposed instead of the center LED, the number of the 
LEDs can further be reduced. 

[0015] There may be disposed, on the non-display 5 
portion, reflection means for reflecting portions of the 
lights from the pair of left and right LEDs toward those 
zones of the globe which are located in the same sides 
with respect to the LEDs in the transverse direction. 
[0016] According to the arrangement above-men- io 
tioned, the lights from the LEDs are irradiated to the 
zones which are located not only in the opposite sides, 
but also in the same sides. Further, because the optical 
paths can be bent by reflection, there can be provided 
such optical path lengths as to assure sufficient light dif- is 
fusion. As a result, even in the case of light irradiation to 
the zones at the same sides, the irradiation area can be 
expanded. This results in further expansion of the area 
to be irradiated by the light from each LED. 
[0017] The reflection means may be formed by the 20 
surface of a portion of a case which supports the globe. 
According to this arrangement, the integration of the 
reflection means with a portion of the case can simplify 
the structure of the display lamp. Further, because such 
integration eliminates the labor of assembling the reflec- 25 
tion means with the case, the assembling is facilitated. 
[0018] The case may comprise a pair of end mem- 
bers which hold the upper and lower ends of the globe, 
and a post member which connects the pair of end 
members to each other. In this case, the reflection 
means is preferably formed on a surface of this post 
member. According to this arrangement, the post mem- 
ber can reinforce the connection of the end members to 
each other, and the structure can be simplified in that 
the reflection means is formed on a surface of the post 
member. 

[0019] These and other features, objects and 
advantages of the present invention will be more fully 
apparent from the following detailed description set 
forth below when taken in conjunction with the accom- 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] 

Fig. 1 is a front view of a signal display apparatus 
according to a first embodiment of the present 
invention; 

Fig. 2 is a section view in plan elevation of the sig- 
nal display apparatus shown in Fig. 1 ; 
Fig. 3 is an exploded perspective view of the signal 
display apparatus in Fig. 1; 

Fig. 4 is an enlarged section view in plan elevation 
of portions of the signal display apparatus accord- 
ing to a second embodiment of the present inven- 
tion; 

Fig. 5 is a front view of a signal display apparatus 



according to a third embodiment of the present 
invention; 

Fig. 6 is a section view in plan elevation of the sig- 
nal display apparatus in Fig. 5; 
Fig. 7 is an enlarged section view in plan elevation 
of portions of a signal display apparatus according 
to a fourth embodiment of the present invention; 
Fig. 8 is a perspective view, with portions shown in 
section, of a signal display apparatus according to a 
fifth embodiment of the present invention; 
Fig. 9 is a plan view of the signal display apparatus 
in Fig. 8; 

Fig. 10 is an enlarged plan view of a portion A in 
Fig. 9; 

Fig. 1 1 is a plan view of a signal display apparatus 
according to a sixth embodiment of the present 
invention; 

Fig. 12 is an enlarged plan view of a portion B in 

Fig. 11; 

Fig. 13 is a section view in plan elevation of a dis- 
play lamp of prior art; and 

Fig. 14 is a section view in plan elevation of another 
display lamp of prior art. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0021] Fig. 1 is a front view of a signal display appa- 
ratus according to a first embodiment of the present 
invention. Fig. 2 is a section view in plan elevation of the 
signal display apparatus in Fig. 1 . In each of Figs. 1 and 
2, there are shown, as necessary, an arrow X indicating 
the transverse direction, an arrow Y indicating the longi- 
tudinal direction and an arrow Z indicating the vertical 
direction. 

[0022] As shown in Fig. 1 , a signal display appara- 
tus 1 has a case 3 which forms the outer shape of the 
apparatus 1 . In the case 3, there are vertically disposed, 
in lamination, a plurality of display lamps 2, e.g., three 
display lamps 2, each arranged to emit light and display 
a signal. 

[0023] As shown in Fig. 2, each display lamp 2 is 
provided at the rear side thereof with a plane-shape 
non-display portion 2a, and has a display portion 2b 
which surrounds the front face 2c of the non-display por- 
tion 2a. A light source 4 is disposed in the space defined 
by the display portion 2b and the non-display portion 2a, 
the light source 4 comprising a plurality of light emitting 
diodes (LED). The display portion 2b is formed by a 
light-transmitting globe 5 which transmits light from the 
light source 4 to the outside. The non-display portion 2a 
is formed by a rear case 31 of the case 3. The light 
source 4 is attached to the rear case 31 through a sub- 
strate 6. 

[0024] The colors of the lights emitted from the 
respective light sources 4 vary with the display lamps 2. 
Accordingly, when the light source 4 of the desired dis- 
play lamp 2 emits light, it is possible to emit signal light 



35 



40 



45 



50 



3 



BNSOOCID: <EP 105822©A2J_> 



5 

in color according to the color of this light source 4. 
[0025] According to the first embodiment, the light 
source 4 of each display lamp 2 comprises at least a 
pair of left and right LEDs 42, 43 disposed at both sides 
of the front face 2c of the non-display portion 2a which 
sandwich the transverse center of the front face 2c. 
These LEDs 42, 43 are arranged to respectively irradi- 
ate lights to those zones of the globe 5 which are 
located in the opposite sides with respect to the LEDs 
42, 43 with respect to the transverse center of the globe 
5. This expands the globe area to be irradiated by the 
light from each LED, thus enabling the number of LEDs 
to be reduced, yet assuring sufficient visibility. 
[0026] The light source 4 comprises the pair of left 
and right end LEDs 42, 43 above-mentioned, and a 
center LED 41 disposed at the transverse center of the 
front face 2c of the non-display portion 2a. 
[0027] As shown in Fig. 1 , the center LED 41 is dis- 
posed substantially at the center of the globe 5 in front 
elevation. As shown in Fig. 2, the center LED 41 is dis- 
posed on the rear side within the inside space of the dis- 
play lamp 2 in plan elevation such that there is provided 
a predetermined distance between the center LED 41 
and the inner surface of the globe 5. The center LED 41 
is attached to the substrate 6 such that its light project- 
ing axis 41 a is at a right angle to the substrate 6. When 
the center LED 41 emits light in the forward direction, 
the light irradiates the transverse center and its vicinity 
of the globe 5. Here, the light projecting axis refers to 
the direction in which the LED light intensity is maxi- 
mized, and is determined according to the arrangement 
of the LED. 

[0028] The end LEDs 42, 43 are disposed at posi- 
tions in close vicinity to the left and right ends of the 
non-display portion 2a. Further, the end LEDs 42, 43 
are disposed substantially at the center in the vertical 
direction of the non-display portion 2a. The light project- 
ing axes 42a, 43a of the end LEDs 42, 43 extend hori- 
zontally and are inclined forward at a predetermined 
angle with respect to the transverse direction in plan 
elevation. The end LEDs 42, 43 are attached to the sub- 
strate 6 and arranged such that their light projecting 
axes 42a, 43a pass through those right- and left-side 
ends 52, 53 of the globe 5 which are opposite to each 
other as separated from each other with the largest dis- 
tance provided therebetween, out of the respective 
parts of the globe 5. To set, with high precision, the 
angles of the light projecting axes 42a, 43a of the end 
LEDs 42, 43, the substrate 6 may have posture holding 
members 7 for holding, on the substrate 6, the LEDs 42, 
43 at predetermined postures. 

[0029] The globe 5 is made of a light-transmitting 
material such as a meth acrylic resin, glass or the like, 
and is transparent with or without color. When the globe 
5 is to be colored, it is better to use the color of the LED 
lights. This can emphasize the lights from the LEDs. For 
example, the LED lights are red, the globe 5 is colored 
in red. 



6 

[0030] The globe 5 is made in the form of a verti- 
cally extending trough which is arcuate in cross section 
and which projects the most forward at the transverse 
center portion 51. The globe 5 transmits lights through 

5 the peripheral surface thereof to the forward and to the 
oblique forward (in the angle range of about 180° in the 
forward direction). The globe 5 is made in the form of a 
rectangle long in the transverse direction in a front view. 
The globe 5 is provided at the inner peripheral surface 

io 5a thereof with a number of diffusion lenses in the form 
of vertically extending longitudinal ribs. Further, the 
globe 5 is provided on the outer peripheral surface 5b 
. with a number of diffusion lenses in the form of periph- 
eral ribs (See Fig. 3). 

15 [0031] As shown in Fig. 1 , each substrate 6 is made 
in such size as to cover substantially the whole front 
face of each non-display portion 2a. Each substrate 6 is 
disposed for each display lamp. Each substrate 6 is con- 
nected, through a pair of connectors 61 , to a lead line 62 

20 (See Fig. 3) by which there is conducted signal trans- 
mission for power feed, lighting-up or lighting-out. There 
may be used a single substrate 6 in a unitary structure 
for a plurality of display lamps 2. In this case, the 
assembling can be facilitated. 

25 [0032] As shown in Fig. 3, the case 3 comprises (i) 
the plate-like rear case 31, as the non-display portion 
2a, to the front face of which each substrate 6 is 
attached, and (ii) a frame-like front case 32 attached to 
the front face of the rear case 31 . Each of the front case 

30 32 and the rear case 31 is made of a non-light-transmit- 
ting material. 

[0033] The rear case 31 is provided, on the front 
face 31 a thereof at its positions corresponding to the 
display lamps 2, with (i) positioning portions 31b which 

35 come in contact with the four corners of the substrates 
6, and (ii) pairs of hooks 31c which hook the peripheral 
portions of the substrates 6. By fitting the four corners of 
the substrates 6 to the position portions 31b and by 
hooking the peripheral portions of the substrates 6 by 

40 the hooks 31c, the substrates 6 can readily and 
securely be positioned and fixed to the predetermined 
positions of the rear case 31 . To attach the substrates 6 
to the rear case 31, there may be used other known 
means such as screws or the like. The rear case 31 is 

45 provided in an upper portion thereof with a hole 31 e 
through which the lead lines 62 pass. This hole 31 e may 
be formed in a lower portion of the rear case 31 . 
[0034] The front case 32 comprises (i) a plurality of, 
for example four, partition plates 32a serving as end 

so members which are disposed at upper, lower and inter- 
mediate positions, and (ii) three pairs of post members 
32b which connect the left ends of the partition plates 
32a to each other and also connect the right ends of the 
partition plates 32a to each other. Each globe 5 is fitted 

55 into the space between adjacent partition plates 32a, 
thus forming a space for housing the light source 4 and 
the like of each display lamp 2. This space is opened at 
its rear, and each rear opening is covered by the rear 
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case 31 and each substrate 6. Each of the partition 
plates 32a has a cross-sectional shape identical with 
that of each globe 5, for example a semi-circular shape. 
The front end edges of adjacent partition plates 32a 
hold the upper and lower ends of the globe 5 disposed 
between these adjacent partition plates 32a. The 
peripheral portion of each globe 5 is waterproofed with 
a sealing member (not shown). 

[0035] The following description will discuss the 
operation of each display lamp 2. 
[0036] As shown in Fig. 2, the light from the center 
LED 41 is directly irradiated to the center portion 51 and 
its vicinity of the globe 5 from the immediate rear. The 
light from the left-side end LED 42 is spread inside of 
the display lamp 2 and directly irradiated to the right- 
side end 52 and its vicinity of the globe 5. Likewise, the 
light from the right-side end LED 43 is directly irradiated 
to the left-side end 53 and its vicinity of the globe 5. The 
lights are directly irradiated to the globe 5. Accordingly, 
higher visibility can be assured as compared with the 
case of irradiation of reflected lights which are readily 
attenuated. 

[0037] The light from each of the LEDs 41 , 42, 43 is 
spread in plan elevation as shown in Fig. 2, and is also 
spread in the vertical direction as shown in Fig. 1 . The 
peripheral portions of the lights thus spread are irradi- 
ated also to those zones of the globe 5 between the 
center portion 51 and each of the right- and left-side 
ends 52, 53. Thus, the lights are uniformly irradiated 
substantially to the whole peripheral surface of the 
globe 5. Then, the lights are diffused by the diffusing 
lenses of the globe 5 and emitted uniformly in all the 
directions. 

[0038] According to the arrangement above-men- 
ticned. as shown in Fig. 2, the end LEDs 42, 43 irradiate 
lights to those zones of the globe 5 which are located in 
the ooposite sides with respect to the LEDs 42, 43 with 
respect to the transverse center of the globe 5. This 
erabes the distance necessary for light diffusion to be 
sufficiently lengthened. This results in expansion of the 
globe area to be irradiated by the lights from the end 
LED5 42, 43. It is -therefore possible to reduce the 
number of the LEDs required for irradiating the whole 
globe 5. yet assuring the visibility. 

[0039] In particular, the pair of end LEDs 42, 43 are 
disposed in close vicinity to the left- and right-side ends 
of the front face 2c of the non-display portion 2a, and 
respectively irradiate lights to those right- and left-side 
ends 52, 53 of the globe 5 which are opposite to each 
otner as separated from each other with the largest dis- 
tance provided therebetween. This enables the dis- 
tance necessary for diffusion of the light from each end 
LED 42, 43 to be securely lengthened substantially up 
to the maximum length. This substantially maximizes 
the globe 5 area to be irradiated by the light from each 
LED. More preferably, the pair of end LEDs 42, 43 are 
disposed at the left- and right-side ends of the front face 
2c of the non-display portion 2a. 



[0040] The lights from the end LEDs 42, 43 are gen- 
erally directed to the right- and left-side ends 52, 53. 
Accordingly, there are instances where the amount of 
light irradiated to the center portion 51 is insufficient. In 

5 this connection, this embodiment is arranged such that 
the center LED 41 irradiates light sufficiently to the 
center portion 51 and its vicinity of the globe 5. This 
assures the visibility at the center portion 51 and in its 
turn the whole globe 5. 

10 [0041] The following description will discuss a sec- 
ond embodiment of the present invention. In the follow- 
ing, like parts already discussed are designated by like 
reference numerals used in previous figures, and the 
description thereof will be omitted. The following 

15 description will be made with reference to Fig. 4 in addi- 
tion to Figs. 1 and 2. 

[0042] In the display lamp 2 according to the sec- 
ond embodiment, reflection means 81 are disposed at 
the non-display portion 2a for reflecting the lights from 
20 end LEDs 42, 43. More specifically, the reflection 
means 81 are disposed at the rear parts of the front 
case 32 attached to the rear case -31 which forms the 
non-display portion 2a. 

[0043] The front case 32 has, in addition to the par- 
25 tition plates 32a and post members 32b above-men- 
tioned, vertically extending post members 32c (also 
shown two-dot-and-dashed lines in Figs. 1 and 3) which 
connect the rear parts of adjacent partition plates 32a to 
each other. These post members 32c reinforce the con- 
30 nection of adjacent partition plates 32a. The post mem- 
bers 32c are disposed in the form of pairs at positions 
between the transverse center and each of the trans- 
verse ends of the front case 32. 

[0044] The post members 32c are disposed as 

35 extending along the front face of the substrate 6 such 
that the forefronts of the post members 32c deviate from 
the light projecting axes 42a, 43a of the end LEDs 42, 
43. This does not obstruct the irradiation of the lights 
from the end LEDs 42, 43, to the right- and left-side 

40 ends 52, 53 of the globe 5. 

[0045] Each of the post members 32c has a trian- 
gular section and is disposed a little to each end LED 
42, 43. Each of the post members 32c has an inclined 
face 32d which is oblique in the transverse and longitu- 

45 dinal directions. The left post member 32c has the 
inclined face 32d at the left side, while the right post 
member 32c has the inclined face 32d at the right side. 
[0046] The reflection means 81 comprise the 
inclined faces 32d of the pair of post members 32c, and 

so there is formed, on each inclined face 32d, a reflective 
member such as an aluminium-metallized film or the 
like. For example, the left inclined face 32d receives a 
portion of the light from the end LED 42, for example a 
light portion directed to the substrate 6, and then 

55 reflects this light portion toward that part of the globe 5 
which is located in the same side in the transverse 
direction with respect to the end LED 42, for example a 
part between the left-side end 53 and the center portion 
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51. 

[0047] The second embodiment having the 
arrangement above-mentioned produces the following 
operational effects in addition to the operational effects 
produced by the first embodiment. That is, the lights 
from the end LEDs 42, 43 are irradiated by the reflection 
means 81 also to those zones of the globe 5 at the 
same sides in the transverse direction thereof with 
respect to the end LEDs 42, 43, while maintaining, sub- 
stantially as they are, the light irradiation areas in those 
zones of the globe 5 at the opposite sides with respect 
to the end LEDs 42, 43 in the transverse direction. Fur- 
ther, because the optical paths are bent by reflection, 
sufficient lengths necessary for light diffusion can be 
assured even for the optical path lengths of light irradia- 
tions to the same sides with respect to the end LEDs 42, 
43. As a result, the area to be irradiated by the light of 
each LED can further be expanded. Accordingly, light 
can sufficiently be irradiated to those parts of the globe 
5 which are supposed to be insufficient in light amount 
Thus, the visibility can be assured. 
[0048] The reflection means 81 are disposed at the 
oblique rears of the end LEDs 42. 43. It is therefore pos- 
sible to reflect and utilize the light portions which are 
otherwise directed, in vain, toward the non-display por- 
tion 2a. 

[0049] Further, the integration of the reflection 
means 81 with the case 3 simplifies the structure of the 
display lamps 2. Further, because such integration elim- 
inates the labor of assembling the reflection means 81 
with the case 3, the assembling is facilitated. 
[0050] In particular, when the reflection means 81 
are formed at the post members 32c, the post members 
32c serve as reinforcing members and also as the 
reflection means 81. This further simplifies the struc- 
ture. 

[0051] With reference to Figs. 5 and 6, the following 
description will discuss a third embodiment of the 
present invention. 

[0052] According to the third embodiment, there is 
disposed, instead of the center LED 41 in the first 
embodiment, reflection means 82 for reflecting portions 
of the lights from the end LEDs 42, 43 toward the center 
portion 51 of the globe 5. This reflection means 82 is 
disposed at the non-display portion 2a. This reflection 
means 82 is formed at the back part of the front case 32 
attached to the rear case 31 forming the non-display 
portion 2a. 

[0053] The front case 32 has vertically extending 
post members 32e which connect the rear parts of adja- 
cent partition plates 32a to each other. The post mem- 
bers 32e reinforce the connection of adjacent partition 
plates 32a to each other. Each of the post members 32e 
is disposed at the transverse center and has a pair of 
inclined faces 32f arranged at the left and right sides of 
the front face. 

[0054] Each reflection means 82 comprises the pair 
of inclined faces 32f formed at the left and right sides of 



the front face of each post member 32e. A reflective 
member is formed on each inclined face 32f. The left 
inclined face 32f receives a portion of the light from the 
left-side end LED 42, for example a light portion irradi- 

5 ated substantially in parallel to the transverse direction, 
and reflects this light portion toward the center portion 
51 and its vicinity of the globe 5 in the forward direction 
from the immediate rear. Likewise, a portion of the light 
from the right-side end LED 43 is reflected by the right 

io inclined face 32f and irradiated toward the center por- 
tion 51 and its vicinity of the globe 5. 
[0055] According to the third embodiment having 
the arrangement above-mentioned, portions of the 
lights of each pair of end LEDs 42, 43 are reflected by 

15 each reflection means 82 and irradiated to the center 
portion 51 and its vicinity of the globe 5. 
[0056] Because the reflection means 82 are dis- 
posed, it is possible to bend the optical paths between 
the end LEDs 42, 43 and the center portions 51, caus- 

20 ing the optical paths to be lengthened. This expands the 
irradiation areas of lights irradiated to the center por- 
tions 51. As a result, the end LEDs 42, 43 can be used 
for irradiating the lights not only to the left and right 
zones, but also to the center portions 51 . 

25 [0057] Thus, the center LEDs 41 can be eliminated, 
yet securely assuring the visibility. This further reduces 
the number of LEDs in the whole display lamps. For 
example, only two end LEDs 42, 43 at the left and right 
sides are disposed for each display lamp. 

30 [0058] Further, each reflection means 82 comprises 
a part disposed at the oblique rears of the end LEDs 42, 
43. Accordingly, light portions which are otherwise 
directed, in vain, toward the non-display portions 2a, 
can also be reflected and effectively utilized. 

35 [0059] In addition to the operational effects above- 
mentioned, the third embodiment can produce the oper- 
ational effects produced by the first embodiment, except 
for that produced by each center LED 41. Likewise in 
the second embodiment, the integration of the reflection 

40 means 82 with the case 3 such as the post members 
32e, not only facilitates the assembling, but also simpli- 
fies the structure. 

[0060] Like a fourth embodiment shown in Fig. 7, 
reflection means 81 may be added to the third embodi- 

45 ment. In this case, each post member 32e disposed at 
the center projects forward with respect to the post 
members 32c disposed at the left and right sides (also 
shown by the two-dot-and-dashed lines in Fig. 5). Out of 
the lights from the end LEDs 42, 43, the light portions 

so directed in the obliquely rearward direction are reflected 
by the inclined faces 32d of the reflection means 81 , and 
the light portions substantially in parallel to the trans- 
verse direction go over the post members 32c and are 
reflected by the inclined faces 32f of the reflection 

55 means 82. 

[0061] The fourth embodiment having the arrange- 
ment above-mentioned produces both operational 
effects produced by the second and third embodiments. 
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This further securely assures the visibility. 
[0062] Like a fifth embodiment shown in Fig. 8, the 
signal display apparatus 1 may be formed by a single 
display lamp 2. 

[0063] The display lamp 2 has a globe 5A having a 
triangular shape in cross section when combined with 
the rear case 31 . Thus, the cross-section shape of the 
globe may be not only circular, but also polygonal when 
the globe is combined with the case 3. The polygonal 
number may be four or more. 

[0064] The light source 4 comprises two pairs of left 
and right LED groups 44, 45 at both sides which sand- 
wich the transverse center of the front face of the non- 
display portion. Each of the LED groups 44, 45 com- 
prises a plurality of vertically arranged LEDs and is 
attached to each substrate 6A which is long in the verti- 
cal direction. 

[0065] The substrates 6A are attached to inclined 
faces formed at the front faces of the rear case 31 , and 
the angles of the inclined faces vary with the LED 
groups (See Fig. 10). The LEDs are secured to the sub- 
strates 6 such that the light projecting axes of the LEDs 
are at right angles to the surfaces of the substrates 6A. 
By inclining the substrates 6A in the manner above- 
mentioned, the LEDs can securely be inclined in prede- 
termined directions. The LED groups 44, 45 are dis- 
posed at both sides which sandwich the transverse 
center of the rear case 31 , i.e., substantially at the inter- 
mediate portions between the transverse center and 
each of the transverse ends. 

[0066] A pair of LED groups 45 disposed at the 
outer sides in the transverse direction, irradiate lights to 
parts of the globe 5A a little to the center thereof in the 
globe zones located in the opposite sides in the trans- 
verse direction (See Fig. 9). A pair of LED groups 44 
disposed at the inner sides in the transverse direction, 
irradiate lights to parts of the globe 5A a little to the 
transverse ends thereof in the globe zones located in 
the opposite sides in the transverse direction (See Fig. 
9). 

[0067] In a sixth embodiment shown in Fig. 11, a 
pair of LED groups 45 disposed at the outer sides in the 
transverse direction, irradiate lights to parts of the globe 
5A a little to the transverse ends thereof in the globe 
zones located in the opposite sides in the transverse 
direction. A pair of LED groups 44 disposed at the inner 
sides in the transverse direction, irradiate lights to parts 
of the globe 5A a little to the center thereof in the globe 
zones located in the opposite sides in the transverse 
direction. The substrates 6A are attached to inclined 
faces inside of the concaves in tiers formed at the rear 
case 31 (See Fig. 12). Thus, the LEDs are disposed in 
the concaves in tiers. Accordingly, even though a 
number of LEDs are disposed, the LEDs hardly get in 
the way. 

[0068] According to the embodiments above-men- 
tioned, the display lamps 2 may be installed in the pos- 
tures or directions as shown in Figs. 1 to 12, but may 



also be installed, as necessary, in postures or directions 
different from those shown in Figs. 1 to 1 2. For example, 
the vertical direction above-mentioned may be changed 
to the transverse direction, and the front face above- 
5 mentioned may be turned up or down. 

[0069] Each display lamp 2 in each of the embodi- 
ments above-mentioned, may be used for a signboard 
or an illumination lamp, in addition to a signal display 
apparatus. 

w [0070] Various embodiments of the present inven- 
tion have been discussed in detail, but these embodi- 
ments are mere specific examples for clarifying the 
technical contents of the present invention. Therefore, 
the present invention should not be construed as limited 

15 to these specific examples. The spirit and scope of the 
present invention are limited only by the appended 
claims. 

[0071] This application claims the conventional pri- 
ority benefits of Japanese Patent Application Serial No. 
20 11-152498, filed on May 31, 1999, the disclosure of 
which is incorporated herein by reference. 

Claims 

25 1. A display lamp (2) in which the front face (2c) of a 
non-display portion (2a) is surrounded by a globe 
(5; 5A) serving as a display portion and in which a 
light source (4) is disposed inside of the space 
defined by the globe (5; 5A) and the non-display 

30 portion (2a), 

characterized in that 

said light source (4) comprises at least a pair 
of left and right LEDs (42, 43) disposed at two sides 
which sandwich the transverse center of said front 
35 face (2c) of said non-display portion (2a), 

said LEDs (42, 43) respectively irradiating 
lights to those zones of said globe (5; 5A) which are 
located in the opposite sides of said LEDs (42, 43) 
with respect to the transverse center of said globe 
40 (5; 5A). 

2. The lamp of Claim 1 , characterized in that said non- 
display portion (2a) is plane, and that said globe (5; 
5A) extends vertically and has an arcuate cross 

45 section or a polygonal cross section when com- 

bined with said non-display portion (2a). 

3. The lamp of Claim 1 or 2, characterized in that said 
at least a pair of left and right LEDs (42, 43) com- 

50 prise a pair of left- and right-side end LEDs (42, 43) 
disposed at the left and right ends of said front face 
(2c) of said non-display portion (2a), or in the vicin- 
ity thereof. 

55 4. The lamp of Claim 3, characterized in that said pair 
of left- and right-side end LEDs (42, 43) respec- 
tively irradiate lights to those parts of said globe (5; 
5A) which are respectively opposite to said right- 
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and left-side end LEDs (42, 43) as separated from 
each other with the largest distance provided there- 
between. 

5. The lamp of any of Claims 1 to 4, characterized in s 
that said light source (4) comprises a center LED 
(41) which is disposed at the transverse center of 
said non-display portion (2a) and which irradiates 
light to the transverse center and its vicinity of said 
globe (5; 5A). 10 

6. The lamp of any of Claims 1 to 5, characterized by 
reflection means (82) for reflecting portions of the 
lights from said pair of left and right LEDs (42, 43) 
toward the transverse center (51) and its vicinity of is 
said globe (5, 5A). 

7. The lamp of any of Claims 1 to 6, characterized by 
reflection means (81) for reflecting portions of the 
lights from said pair of left and right LEDs (42, 43) 20 
toward those zones (52, 53) of said globe (5, 5A) 
which are located on the same sides with respect to 
said LEDs (42, 43) in the transverse direction. 

8. The lamp of Claim 7, characterized in that said 25 
reflection means (81; 82) is disposed an said non- 
display portion (2a). 

9. The lamp of any of Claims 6 to 8, characterized in 
that said reflection means (81 ; 82) is formed by the 30 
surface of a portion (31) of a case (3) which sup- 
ports said globe (5; 5A). 

10. The lamp Claim 9, characterized in that said case 

(3) comprises a pair of end members (32a) which 35 
hold the opposite ends of said globe (5, 5A), and a 
post member (32c; 32e) which connects said pair of 
end members (32a) to each other, and 

said reflection means (81 , 82) is formed on a 
s jrface (32d; 32p) of said post member (32c; 32e). 40 
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FIG. 4 
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FIG. 9 
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@) Lichtemittierendes Mqdul, geeignetzur Kombination und Aneinanderfugung an andere lichtemittierende 
Module des gleichen fyps 

(57) Die Erfindung betrifft ein lichtemittierendes Modui, gei- 
egnet zur Kombination und Aneinanderfugung an andere 
lichtemittierende Module des gleichen Typs. 
Aufgabe der Erfindung ist es, die Nachteile. wclche bei 
Verwendung von Leuchtdioden in Verbindung mil Leiter- 
platten entstehen, zu vermeiden. 

Als Losung wird ein lichtemittierendes Modul Fkj. 1 ange- 
geben, daft an seinen nach au&en gerichteten Gchbuse 
bereichen 1 Vorrichtungen zur Verbindung 2. 3 und elek- 
trische Kontakte 6, 7 aufweist, welche als Gegcnstuck die 
gleichen Vorrichtungen zur Verbindung 2, 3 und elektri- 
schen Kontakte 6, 7 von benachbarten lichlemilliurenden 
Modulen gleichen Typs nutzen, um mit ihnen einon festen 
mechanischen Zusammenschlufc und eine elektrisch lei- 
tende Verbindung einzugehen. Dadurch entsiehi aus 
mehreren miteinander beliebig verbundenen lichtemittie- 
renden Modulen eine flachige Lichtquelle. 
Verwendung finden die lichtemittierenden Module bei- 
spielsweise in Leuchten, Displays oder Lichnafeln. 
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Beschreibung 

Es ist bekannt, lichtemittierende Elemente, wie beispiels- 
weise Leuchtdioden, auf einer elektronischen Leiterplatfe zu 
mehreren Stuck zusammenzufassen und einzuloten, uni 5 
groBflachige Lichtquellen fur Leuchten, Displays oder 
Lichttafeln zu realisieren. Diese Technologie gewinnt mil 
zunehmender Leistungsfahigkeit der Leuchtdioden fitr die 
Laiupen- und Leuchtenindustrie immer mehr an Bedeutung. 
Aus der DE 298 18 609 Ul ist es bekannt, ein variantenrei- io 
ches Baukastensystem fiir flachige Lichtquellen dadurch zu 
erhalten. daB zur Bildung von unterschiedlich groBen Be- 
leuchtungseinheiten zusammenhangende Platinen durch 
Kappung von Verbindungsstegen an die jeweilige Anforde- 
rung angepaBt werden. Weiterhin ist es aus der 15 
US 54 04 282 an sich bekannt, LED-Module zu einer Be- 
leuchtungseinheit zu verbinden. 

Die Nachtciic der oben bcschricbcncn Tcchnik sind mchr- 
fach zu begrunden. 

Zum Ein en liegt der Quadratzentimeterpreis von gedruck- 20 
ten Leiterplatten bei ca. 4 Pfennig. Die Leiterplatte bei- 
spielsweise in einer 10 Zentimeter breiten und 150 Zentime- 
ter langen Langfeldleuchte kostet somit etwa 60 DM. 

Ein weiterer Nachteil liegt in dem immensen Platzbedarf 
und Energiebedarf, weleher notwendig ist. um so groBfla- 25 
chig bestiickte Leiterplatten in der Lotweile oder im Refio- 
wofen zu loten. Die Leuchtdioden werden dabei sehr stark 
erhitzt, wodurch sich die Gesamtlebensdauer verkurzen 
kann. 

Konventionelle Leuchtdioden mussen von Hand bestiickt 30 
werden. SMD-Leuchtdioden (Surface mounted devices) 
werden von Besttickungsautomaten plaziert. In beiden Fal- 
len entstehen durch die groBen Bauteilemengen erhebliche 
Montagezeiten und bei SMD-Automaten zusatzlich Pro- 
grammier- und Rustzeiten. 35 

Bei Verwendung einer mit Leuchtdioden bestiickten Lei- 
terplatte ist die mechanische GroBe, die elektrische Aufnah- 
meleistung und die Geometric der flachigen Lichtquelle ge- 
nau festgelegt, so daB sich fur die Lampen- und Leuchtenin- 
dustrie unendlich vieie verschiedene Varianten ergeben, die 40 
eine rationelle Produktion und Lagerhaltung zusatzlich er- 
schweren. 

Aufgabe der Erfindung ist es, ein lichtemittierendes Mo- 
dul anzugeben, mil dem kostengunstig verschiedenste Va- 
rianten von flachigen Lichtquellen verwirkiicht werden kon- 45 
nen. Diesc Aufgabe wird mil einem im Anspruch 1 be- 
schriebenen lichtemittierenden Modul gelost. 

Weiterbildungen der Erfindung sind in den Unteranspru- 
chen aufgefuhrt. 

Damil wird ein lichtemittierendes Modul (Fig. 1-6) ange- 50 
geben, das an seinen nach auBen gerichteten Gehauseberei- 
chen 1 Vorrichtungen zur Verbindung 2-5 und elektrische 
Kontakte 6, 7 aufweiBt, welche als Gegenstuck die gleichen 
Vorrichtungen zur Verbindung 2-5 und elektrischen Kon- 
takte 6, 7 von be nach bar ten lichtemitlierenden Modulen 55 
gleichen Typs nutzen, urn mit ihnen einen festen mechani- 
schen ZusammenschluB und eine elektrisch leitende Verbin- 
dung einzugchen. Dadurch entsteht aus mehreren miteinan- 
der beliebig verbundenen lichteniittierenden Modulen eine 
flachige Lichtquelle, die beispielsweise in Leuchten, Dis- 60 
plays oder Lichttafeln eingeserzt wird. 

Die Vorrichtungen zur Verbindung 2-5 bestehen bei- 
spielsweise aus Profilen 2 und Nuten 3 oder Zapfen 4 und 
Befestigungslochern 5. Jedes Profil 2 bzw. jeder Zapfen 4 
des cincn lichteniittierenden Moduls ist asymmctrisch angc- 65 
ordnet und taucht auf der genau gecenuberliegenden Posi- 
tion eines benachbarten lichtemitlierenden Moduls. bedingt 
durch die geometrische Seitenumkehr, in dessen Nut 3 bzw. 
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in dessen Befestigungsloch 5 ein, urn eine mechanisch sta- 
bile Verbindung einzugehen. 

Die elektrischen Kontakte 6, 7 des lichteniittierenden 
Moduls (Fig. 1 -6) sind sym met risen angeordnet. Jeder Kon- 
takt 6 bzw. 7 des einen lichtemittierenden Moduls kontak- 
tiert auf der genau gegenuberliegenden Position eines be- 
nachbarten lichtemittierenden Moduls, trotz der geometri- 
schen Seitenumkehr, dessen Kontakt 6 bzw. 7 mit der richti- 
gen Polaritat. Dadurch erhalt jedes beteiligte hchtemittie- 
rende Modul (Fig. 1-6) die elektrische Energie richtig ge- 
polt und gibt sie auch richtig gepolt an andere lichtemittie- 
rende Module weiter. 

Das Uchtemittierende Modul ist viereckig (Fig. 3), sechs- 
eckig (Fig. 1), rund (Fig. 4), ringformig (Fig. 5). dreieckig 
(Fig. 6), trapezformig (Fig. 2) oder nach mehreren Richtun- 
gen strahlend, dreidimensional ausgestaltet. Es besteht aus 
einem oder mehreren intern verschalteten Leuchtmitteln wie 
beispielsweise Entladungslampcn, Gliihlampcn oder vor- 
zugsweise Leuchtdioden. 

Jeweils ein Ausfuhrungsbeispiel ist in den folgenden 
Zeichnungen dargestellt. 

Es zeigen: 

Fig. 1 Sechseckiges Modul (Blick auf die Lichtauslritts- 
flache) 

Fig. 2 Trapezfonniges Modul (Blick auf die LichLaus- 
trittsflache) 

Fig. 3 Viereckiges Modul (Blick auf die Lichtaustrittsfla- 
che) 

Fig. 4 Rundes Modul (Blick auf die Lichtaustrittsflache) 
Fig. 5 Ringformiges Modul (Blick auf die Lichtaustritts- 
flache) 

Fig. 6 Dreieckiges Modul (Blick auf die Lichtaustrittsfla- 
che) 

Patentanspriiche 

1. Lichtemittierendes Modul, geeignet zur Kombina- 
tion und Aneinanderfugung an andere lichtemktie- 
rende Module des gleichen Typs wobei das lichtemit- 
tierende Modul (Fig. 1-6) an seinen nach auBen gerich- 
teten Gehausebereichen (1) Vorrichtungen zur Verbin- 
dung (2-5) und elektrische Kontakte (6, 7) aufweist, 
welche als Gegenstuck die gleichen Vorrichtungen zur 
Verbindung (2-5) und elektrischen Kontakte (6, 7) von 
benachbarten lichtemittierenden Modulen gleichen 
Typs nutzen, urn mit ihnen einen festen mechanischen 
ZusammenschluB und eine elektrisch leitende Verbin- 
dung einzugehen und dadurch aus mehreren miteinan- 
der beliebig verbundenen lichtemittierenden Modulen 
eine flachige Lichtquelle entsteht, die beispielsweise in 
Leuchten, Displays oder Lichttafeln eingesetzt wird. 

2. Lichtemittierendes Modul nach Anspruch 1, wobei 
die Vorrichtungen zur Verbindung (2-5) aus Profilen 
(2) und Nuten (3) oder Zapfen (4) und Befestigungslo- 
chern (5) bestehen und jedes Profil (2) bzw. jeder Zap- 
fen (4) des einen lichtemittierenden Moduls (Fig. 1-6) 
asymmetrisch angeordnet ist und auf der genau gegen- 
uberliegenden Position eines benachbarten lichtemit- 
tierenden Moduls, bedingt durch die geometrische Sei- 
tenumkehr, in dessen Nut (3) bzw. in dessen Befesti- 
gungsloch (5) eintaucht, urn eine mechanisch stabile 
Verbindung einzugehen. 

3. Lichtemittierendes Modul nach Anspruch 1, wobei 
die elektrischen Kontakte (6, 7) des lichtemittierenden 
Moduls (Fig. 1-6) symmctrisch angeordnet sind und 
jeder Kontakt (6 bzw. 7) des einen lichtemittierenden 
Moduls (Fig. 1-6) auf der genau gegenuberliegenden 
Position eines benachbarten lichtemittierenden Mo- 



BNSDOCID: <DE 19914281C1J_> 



DE 199 14 281 C 1 

3 4 

duls, irotz der geometrischen Seitenumkehr, dessen 
Kontakt (6 bzw. 7) mit der richtigen Polaritat komak- 
tiert und dadurch jedes beteiligte lichieniittierende Mo- 
dul (Fig. 1-6) die elekirische F.nergie richiig gepoli er- 
hali und auch richtig gepolt an andere lichtemittierende 5 
Module weitergibt. 

4. Lichiemittierendes Modul nach Anspruch 1, wobei 
das lichtemittierende Modul (Fig. 1-6) viereckig (Fig. 
3), sechseckig (Fig. 1), rund (Fig. 4), ringformig (Fig. 
5). dreieckig (Fig. 6), trapezformig (Fig. 2) oder nach 10 
mehreren Richtungen strahlend, dreidimensional aus- 
gestaltel ist. 

5. Lichiemittierendes Modul nach Anspruch 1, wobei 
das lichtemittierende Modul (Fig. 1-6) aus einem oder 
mehreren intern verschalteien Leuchtmitteln wie bei- 15 
spielsweise Entladungslampen, Gluhlampen oder vor- 
zugsweise Leuchtdioden besieht. 
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